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Tables 4 and 4), the anisotropy of the strength properties 
as well as the fatigue gtrength of the above enumerated 
tool stee:s. On the basis of the obtained results, the 
following conclusions are arrived at: use of wire strain 
gauges enables extending the range of measuring the acformation af 
high-hardness steels right up to the fracture of such 
steels; the normal modulus of elasticity of the steel R9 
is not the same in tension as it is in compression and 
this explains partly the fact that the strength of this 
steel is higher in bending than it jg in tension; in 
tension as well as in bending, the fracture of high- 
hardness tool steels takes place without macroplastic 
deformation in the elastic range, without reaching the 
yield point, whilst fracture in the case of compression and 
torsion stresses 4s preceded by , plastic deformation; 


itself in the investigated steels by aiffering vaiues 
of the strength and ductility and also in the fact that 
the appearance of the fracture aiffered: the size of 
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: the specimen did not appear to have any influence on the 
strength for changes of the diameter between 1 and 8 mm; 
diagrams of the ultimate strength were plotted and the 

ultimate strength values were determined for the steels 


U12, 9KhS and RY. 
There are © figures, 4 tables and 6 Soviet references. 
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$/137/60/0C9 /009 /026/029 
on the Crack Sensitivity of Metals A006 /A001 


170 kere” and by a factor of 4 for steel with T, equai tc 115 kg/mm, in com- 
parison *o @ specimen with a notch of 1 mm radius, tested at .com a aloha ay 

A higher deformation speed raised from 1.2 mm/min (static) ws 3. 10 mm/min (im- 
pac+) at room temperature increases the value of the conditional rupture Stress 
of specimens with a notch radius of 1 mn, from 5 to hog for steels subjected *o 
zither low or high tempering or to tempering in the prittle range. There are 23 
references. 


TF. 


Translator's note: This is the full translation of the original Russian abstract. 


cerd 2/2 


AP : 
PROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000513720012-0 


| ee 


~s =f 
£1 gst enPpieg sretaucg BJO woTAINIyeUSD “Ree ‘¥ °S PTS toga Tako 


wt sossarsg TerpTeMy PASTE area poe ews CoMTAL 
. sg TROTSVGDOM | “407 
AT | erwiertT so setaTNond . 


s 
sy enoeTHyTATE 30 PCOTITTOCD seron eeveTe —__- 


tex LRT RERS 
eqqutrea pow oTIwsG FO TE upiteg pow erdme, *< -S : 
aPutyectsaso 


ae porvedog PUTT WOT ITO 
gwiPuarig oF19Ig JO sorepepere - 

= eq, vo Aarrigeme pow exoameas Jo souapoedag OTT TTS 
apron JO satzretorg ‘TeoTeeren hg ee 

= wo eqpezeg FuTpTes Je 328557 sae TRC Oe poe TVD CASAWIONTE 


sak on We 
Mzecy DTU 30a ee Z wy aictti 
= ST wpEgey Jo BOTT THLOTAG peteyag “TD vou ES 


ine cme amen 
ace ene ee ane 


\ ‘J 
' -poTasUremee. POV ST eTeINe FY ag ot xOOR 
TTA pourssucs wero yee sreerttue 303 ey yo-va 
goes, Tacrmerog °@ 70 1evOC og a 1°0E (S08 
‘ CUTTS *S 78 TVA OOS soxs0d ‘aoswezorg 's07es0ek . 
oe fesousypag TH THON epoawyst eepion ooz’t 
. 4 3 sarag poe eres at 


> ial ‘ =E66t Taooecyy (98S keosdon 
. sree ye ees) Sen FETS Oe 
3 ; catpoepescosqewe QrsTiecr | “NESS = 


oe Sh TEL ab USO PEAS ROTA SPE AL PES Ee ag pear sO 


CIA-RDP86-00513R000513720012-0" 


APPROVED FOR RELEASE: 06/13/2000 


| APPROVED FOR RELEASE: 06/13/2000 


oS St SE PII OA SEL CRETE A CIA-RDP86-00513R000513720012-0 


___ Fa 


Feavd mad, Va’. 


. ne a 
25(6) g PHASE I BOOK EXPLOITATION gov /3075 


perektoskoply& metallov; sbornik statey (Flew petection in Metals; 
Collection of Articles) Moscow, Oborongiz, 1959. 458 p. Errata slip 


4nserted. 4,550 copies printed. 


Ed.: DS Shrayber, Candidate of echnical Sciences; Bd.: M.S. Lagovekeys} 
Tech, Ede? v.P. Rozhin; Managing Ed.: AS Zaymovskaya, Engineer. 


B: This pook is 4ntended for engineers and technicians in the field 
of nondestructive inspection and testing of metals. 


COVERAGE: This collection of articles deals with methods of nondestructive in- 
apection and testing of: petals. Results of 4nvestigations conducted at 
scientific research dnetitutes and plants of magnetic ; electrical, X-r8Y, 

ultrasonic, and fiyorescent-penetrant methods of flew detection are 

described. Detailed descriptions of flaw-detection methods and equipment 
are presented. Data ere given on the status of the development of flaw- 
detection methods in non-Soviet countries. No personalities are mentioned. 
References follow several of the articles. 


APPROVED FOR R 
ELEASE: 06/13/2000 CIA-RDP86-00513R000513720 
012-0" 


: ae PEROVED EO RELEASE: Cor te/20ue 


CIA-RDP86-00513R000513720012-0 


plaw Detection (Cont. ) sov/3075 


Rozhdestvenskiy, S.M., and G.Yue Silo-Novitskiye Electromagnetic Induction 
Method of Flmw Detection 


Ushakova, I.N. Some Methods and Instruments for Nondestructive Inspection 
of the Thickness of Coatings on parts 


Eykhenval 'd, y.N. Practical Application of Flectomagnetic Methods of Non- 
destructive Testing 


suvorov, LeM. Flew Detection in Light-alloy Parts by the Electromagnetic 
Induction Method 


Avershenko > PeAe High-frequency Jnduction Instrument for Detecting Cracks 
and Intergranular Corrosion . 


Polya, E.V. Pluorescent-penetrant Plaw-detection Method and the Experience 
Gained by Its Use in Machine Building 


Int'sko, S.Pe Magnetic and Fluorescent-penetrant Inspection of Parts in 
the Repair and Servicing of Aircraft Equipment 
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Chernobrovov, S.V. X-Ray Tube With Rotating Anode 

Shrayber, DS- Ultrasonic Flaw Netection 

Lange, YueVe, end G.V. Prorokov. Equipment for IWtrasonic Inspection 


Lange, YueVe, and D.S. Shrayber. General Characteristics of the Pulse-Echo 
Type Ultrasonic Plew-detection Method 


Kulik, AoA. Characteristic Feetures of the Pulse-Echo Type Ultrasonic Flaw- 
detection Method 


Khurgin, M.E. Ultrasonic Flew-detection in Forgings ari Valuation of the 
Size of the Defects Revealed 


Lange, YueVe, and G.V. Prorokov. Automation of Ultrasonic Inspection 


Shrayber, D.S., and I.I. Tewiin. Application of Ultrasonic Vibrations for 
Processing and Testing Materials 
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sov /89-6~-4-23/27 
Semenov, V. F., Fridman, Ya. B. 


ee 
Atomic Technology at the World Exhibition 1958 in Brussels 
(Atomnaya tekhnika na Vsemirnoy vystavke 1958 g. v Bryussele) 


Atomnaya energiya, 1959, Vol 6, Nr 4, pp 493-494 (USSR) 


The most important exhibits to be seen in the pavilions of 
Great Britain, the United Statea, Switzerland, Norway, 
Portugal, Belgium, Western Germany, and Holland are listed. 

In the Soviet pavilion such exhibits were, above, all, 

shown as demonstrated the success attained by the USSR in 

the field of the peaceful uses of atomic energy. They included 
the models of the firet Soviet atomic power plant, the 420 Bu 
atomic power plant under construction (water-moderated and 
water-cooled reactor), of the experimental fast reactor, 

and the reactor-driven ice-breaker "Lenin". A composite photo- 
graph picture shows in what manner the Soviet Scientists 
participate in the international exchange of experience and 
contribute towards promoting the peaceful uses of atomic 
energy. At the exhibition also the model of a 200 kw research 
reactor and of a cyclotron with 1200 mm pole shoe diameter 

ig on show. The Ob"yedinennyy institut yadernykh issledovaniy 


Pane 
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80V/89-6-4-23/27 
Atomic Technology at the World Exhibition 1958 in Brussels 


(Joint Institute of Nuclear Research) exhibited a model of 
the 10 Bev synchrophasotron. Two exhibits were awarded the 
Grand Prix. In the Czechoslovakian pavilion a model of the 
150 Mw atomic power plant, which is being built with Soviet 
aid, is on show. By means of this plant it will be possible 
to save 50,000 waggons of coal per year. The atomic power 
plant is able to supply a city of more than a million in- 
habitants with electric energy.» The first Czechoslovakian 
research reactor was shown both in form of photographs and 
by a model. A model is also on show of a 15 Mev betatron 
which is intended to be used for medical purposes as well 
as for the testing of material. 
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Extension Test at Various Elastic Energy Reserves sov/32-25-1-31/51 


instruments. The set is provided with a loop oscillograph MPO-2, 
the dynamometric spring represents a series of foil sprirgs 
(according to GOST 3057-54), and AMG-10 wes used as working 
liquid. The cells were calibrated (for the purpose of measur- 
ing the axiai load of the specimen) by means of the IM4A test 
plant. The oscillograms obtained were measured by menns of a 
BNI microscope. The sample stress was measured by means of 
tension indicators. The latter consist of the Ich indicator, 
a small elastic U beam of peryllium bronze and "resistance 
cells" of the DK-10 or DK-25 type. It was stated that the 
influence of elasticity is determined by the kinetics of the 
change in the load force. Some further observations were made 
with the D16T alloy and some 30 KhGSNA steel specimens. There 
are 9 figures, 3 tables, and 9 references, 6 of which are 
Soviet. 
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25(6) sov/32-25-3-26/62 
AUTHORS: Drozdovekiy, B- A., Fridman, Ya. B. 
TITLE: Methods of Determining the Sensitivity of Materials %0 


Crack Formation in Impact Bending fests (Hetodika otsenki 


chuvstvitel'nosti mnaterialov k treshchinam pri udarnom izgibe) 
PERIODICAL: gavoaskaya Laboratoriya, 1959) Yol 25, Nr 3, pp 320-328 (USSH) 


ABSTRACT: The tendency of steel towards rupture 98 o consequence of 
brittleness has been more and more frequently determined by the 
resistance against crack formation (Refs 1-7). Ina previous pa- 

per (Ref 13) a test of this kind was proposed for highly resist- 
ant steels and it was found that in many, cases better results 
were obtained by indentations R = 1 mm (c-g- with steel 
30KhGSNA) than by samples according to Menazhe In the case under 
Giscussion the results of investigations of the forn of the 
sample for impact tests are given (Fig 1) (fable 1)- Among 
others, the steels 30KhGSNA and 12Kh5MA with cracks of the 
type V, U, and F were used. Static tests were carri2d out on 
the machine IM4-A and impact bending tests on a 30 <gm-ram KK-30. 
The tests took piace at various temperatures. fests with crack- 
Card 1/2 containing samples showed that an increase of the sample width 
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SOV/'32-25-3-26/62 
_ Methods of Determining the Sensitivity of Materials to Crack Formation in Ispact 
Bending Tests 


and an impact test at lower temperatures can sender the test 
more sensitive to states of brittleness. It is recommended to 
apply the impact bending test with a crack of cyclic overcharge 
to sample cross sections according to Menazhe, the crack being 
obtained by the use of a resonance vibrator ({itef 14). The teat 
is evaluated according to the tensile strength (Renae) per 

ss f 


cross section, expressed in kilogram meters/om”. A table with 
ten types of steel and their chemical composition (Table 3) and 
a comparative table (Tabla 4) with 22 types of steel and data ob- 
tained from sanples are civen. Tt was found that by the tests 
mentioned ebove more aceurave and extensive data on the state of 
brittleness of steels can be obtained than by the standard meth- 
ods. There are 10 figures, 4 tables, and 16 referencen, 6 of 
which ure Soviet. 
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TITLE: Yevgeniy Mikhaylovich Shevandin (Yevgeniy Mikheylovich 
Shevandin) 


PERIODICAL: Zavodakaya laboratoriya, 1959, Vol 25, Nr 7, p 896 (USSR) 


ABSTRACT: Tois ig ax drtuary writen om the occasion of the death of the 
scientist mentioned in the title. Shevandin was one of the 
leading scientists in the field of material mechanics; he 
became famous for his investigations of the nature of 
destruction by brittleness and the phenomena of destruction 
by brittleness of metals at low temperatures carried out at 
the Fiziko-tekhnicheskiy institut (Physical and Technical 
Institute). After 1945 the deceased dealt with the problems 
of cold-shortness of ferrous metals which are of great in- 
portance in ship-building. Ye. Hf. Shevandin putlished two 

Card 1/2 manuals on the mechanical properties of metals &s well as 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


“BPPROVED POR RELEASE: sada CIASRDPSS- 00513R000513720012- 0 


SORERPEL SERS. SILIN CTS ENR ERED TESS os - CO RE Ge: USO ee ee a GO ERAS 
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Yevgeniy Mikhaylovich Shevandin 


more than 50 original papers. His monograph "Tendancy of 
Low-alloy Steels Towards Brittleness" was publishud in 1953. 
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Yolodina, T. A., Gordeyeva, T. A., SOV/32-25--8-29/44 
Fridman, Ya. B. 

ren cee nw, 

Methodology of Investigation of the Microgeometry o? the 
Surfaces of Fractures 


Zavodskaya laboratoriya, 1959, Vol 25, Nr 8, pp 984-989 (USSR) 


Assuming that the height of unevenness on fracture surfaces (F) 
increases under same conditions with the increase of the velocity 
of spreading of the cracks (C) one can apply visual, fractographic 
and similar methods for clarification of the deetruction kinetics, 
The profilogram of the (F) was obtained in the present case with 
an optic-mechanical profilograph IZP-5 (Ref) at a 500x enlargement 
in vertical direction (Fig 1) of the profile and in 50x enlargemant 
in horizontal direction, thus the unevenness could be measured 

in a height of 2-2404. To accelerate the measuring a special device 
was developed (Fig 2) in collaboration with N. VY. Ryvazanov, V. M. 
Markochev and Yu. A. Bulanov. The dévice consists of a neasuring 
dial and a counter. They investigated (F) on samples of steel 
30KhGSNA, AOKHNMA and a highly resistant experimental steel A, 
applying varying kinds of stresses ond Bample shapes and the 
samples were subjected to thermal treatment. The varicus 
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character of the changes of the unevenness along the (F) is | 
apparently caused by the property of the material to "inhibit" 
the spreading of the (C). The efficiency of this ~inhibiting" 
depends on the properties of the material, the magnitude of 
tensions, the kind of stress and other factors, The experiments 
proved that the steel 30KhGSNA has a higher "inhibiting" 
capacity (C) than steel A. It was established that in several 
cases the character of the change of the unevenness along the 
(F) was determined by the level.of the primary tension and the 
steepest increase of unevenness was observed at an incraase of 
the stress at a high tension level, The measurings of the height 
of the unevennesses of (F) after repeated static and impact- — 
bending tests permits a qualitative evaluation of the conditions 
of destruction and the change in one of the following factors: 
condition of the material, the magnitude of the repeated stress, 
the character of the stress and the presencd of a tension- 
concentrator on the test-surface. There are 8 figures and 

2 Soviet references. 
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Zaytsev, A. M. . Sov /32-25-8-31/44 
Cause for the Formation of Fatigue Lines on Fracture Surfaces 


Zavodskaya laboratoriya, 1959, Vol 25, Nr 8, pp 992-995 (USSR) 


The surfaces of fatigue fractures (FF) often show fatigue cracks 
(FC) which proceed in a staggered wave shape radially from the 
center of the fracture (F). The causes of the origin of these 

(Fc) are explained in aifferent ways (Refs 1 - 8). Special mention 
is made of R. S. Nikolayev (Ref 8) and Thum (Ref 1). The present 
paper tries to explain this question, and the origin of other 
characteristics of (F) and recommends some methods for the ana- 
lysis of (FC). The authors tested flat samples (4 x 24 mm) of 
A4OKHNMA and 3OKhGSA steels, aluminum, copper, larger-sized 
samples of flat, disk or T-shaped steel AOKANMA, 38KHMYuA and 
steel 20. The tests were carried out in three groups which differ 
in the way of the developing tensions in the samples. The (*) 
were investigated with a binocular microscope, while the (FC 
were investigated on samples not yet fractured. The experiment 
results proved that no (FC) develop when the samples rested or 
in case of a "temporary work" (decreased tension) (Fig 1). During 
work of the sample or in case of a brief excess strain (corres- 
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Surfaces 


ponding to the switching on of the machine) (Fc) develop at the 
zone boundaries of various unevennesses (Fig 2). Therefore the 
development of such (FC) on (F) can be caused by brief cyclic 
excess strain as was concluded in referenees 5 - 7. The (FC) 
observed in {E) of machine components can be divided into two 
main groups (Fig 4), i.e. 1) (FC) at the zone boundary and of 
different unevennesses which occur at a Sudden change of the 
spreading velocity of the (FC) (operation with sudden change in 
excess strain), and 2) the Staggered (FC) which are caused by 
the mutual orientation of the highest de 
and cracks. Therefore one can conclude from the type of (FC) the 


kind of strain, There are 4 figures and 9 references, 6 of which 
are Soviet. . 
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14(10) SOV/20-124-6-15/55 
AUTHORS: Zilova, 1. K., Petrukhina, N, I,, Fridman, Ya. B. 


Se 
TITLE: Un the tuies of the Kinetics of Deformation in Dependence on 
the Helaxation of the Load (U zakonomernostyakh kinetiki de- 
formatsii v zavisimosti ot podatlivosti nagruzheniya) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 6, 
pp 1236 ~ 1239 (USSR) 


ABSTRACT: fhe authors investigated the rules of load and deformation in 
the case of varying relaxation of the load system, i.e. in the 
case of a varying character of the time~dependence of the load 
force Pi oad in the case of deformation and lifting of the load 


in segregated system. The tests were carried out by means of 
the devices DRP-361 especially constructed for this rurpose, 
in the spring—dynamometer an initial supply of elastic energy 
was provided. This device DRP-361 was developed by the authors 
in collaboration with B. A. Palkin and N. V. Ryazanov. The re- 
laxation of the device during the tests carried out ty the authors 
amounted to 0.7 mm/T. The results obtained were recorded by 
Card 1/3 means of the loop~oscillograph MPO-2. The quantities recorded 
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On the Rules of the Kinetics of Deformntion in SOV/20~-124~6-15/55 
Dependence on the Relaxation of the Load 


concerned stress on the dynamometer, stress on the sample, 

and extensien of the sample. The experiments were carried out 
with smooth samples (5 mm diameter) of the alloys D16T and of 
KhNMA steei in the state of quenching and temperating at 

200 and 550°. In the case of a relexation of 0.7 mm/T the 
kinetis curves of strees on the dynamometer show a sharp down- 
ward slope, but at 2.5 nn/T this curve takes a flat course. 

The curves of the rate of absolute deformation are influenced 
by relaxation in the same way. The greater the supply of elastic 
energy with conditions ctnerwise being equal, the higher will 

La the rate of the deformation process when approaching fracture, 
and the shorter the duration of the entire process until 
fracture occura, The process in all cases begins to develop 
with positive acceleration. The lower the degree of relaxation, 
the more rapidly will the process with positive acceleration go 
over into a process wit negative acceleration, i.e.into the 
stage of damping. In thdsase of an equal initial stress, the 
Sampie will not break with a considerable decrease of force 
with time, but in thekase cf a slow decrease of force, it breaks 

Card 2/3 already after the short time Y xn 0.52 sec. From the results 
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On the Rules of the Kinetics of Deformation in SOV/20-124-6-15/55 
Dependence on tho Relaxation of the Load 


obtained by the present investigation the following 
may be drawn: The influence exercised by the supply 
energy (which was observed also in thdcase of fractu 
during operation in practice), is essentiall 
character of the variation of the kinetics of force in the case 


The greater the supply 
being equal), the more 
h time if the deforma- 
The rules discussed 


“onclusiong 
of elastic 


88 are subjected to an external load during 


process. There are 4 figures and 10 references, 7 of which are 
Soviet. 


PRESENTED: July 24, 1958, by G. v, Kurdyumov, Academician 


SUBMITTED: July 16, 1958 
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Viliyaniye treshchin na mekhanicheskiye svoystva konstruktsionnykh staley 
(Effect of Cracks on the Mechanical Properties of Constructional Steels) 
Msscow, Metallurgizdat, 1960. 260 p, Errata slip inserted. 4,150 copies 
printed. 


Fd.: N.V. Manakin; Ed. of Publishing House: A.L. Ozeretskaya; Tech. Ed.: 
MLK, Attopovich,. 


PURPCGE: ‘This book is intended for metallurgists, designers, process engineers, 
and specialists in the strength of metals, 


COVERAGE: The book is an analysis of experimental work on the failure of steels 
and other alloys and methods of evaluating the tendency of constructional 
steels to fracture. Special attention is given to methods of determining the 


ability of steel to resist crack propagation. The book is based primarily on 
experiments made by the authérs and on investigations of other Suviet and 
non-Soviet specialists, No personalities are mentioned. There are 185 references 
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Patterns of solid ... D228/D302 


(the macrostrength) and heterogeneous structures (the microstrength) 
are distinguished, is examined. The emergence of cracks and the 
local plastic deformation alter the dimensions of the zore of maxi- 
mal stress and can convert the structure from quasi-homogeneous 

to heterogeneous and vice-versa. Three main stages of disintegra- 


tion -~ submicroscopic (III variety), microscopic (II variety) and ise 
macroscopic (I variety) -- are considered. Four periods-~ incuba- — 
tion, braking, quasi-stationary, and self-accelerating -- are dis- 


tinguished in development of plastic deformation and disintegra- 
tion. The experimentally determinable breaking-points usually re- 
flect the transition from the first three precritical processes 
to the fourth transcritical one, in which the acceleration posi- 
tively does not diminish. It is suggested that the processes of 
deformation and disintegration should be described by curves of 
the deformation acceleration's dependence on the time, Since such 
curves characterize the process more sensitively than the usual 
curves of creep and may help to demarcate the main kinetic stages 
of disintegration and the motive forces o? these processes. The 
_enaracter and the tempo of rupture development are determined, 
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Selecting the direction of weld seams in vessels made of vinyl 
plastic. Khim.mash, no.2:37-38 Mr-ap '60. (MIRA 13:6) 

(Chemical apparatus--Welding) (Plustics--Welding) 
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AUTHORS: Fridman, Ya. B., Doctor of Technical Sciences, Professor, 
and Yegorov - I., Engineer 


TITLE: The Effect of Work-Hardening on the Tendency to Failure 
due to Thermal Fatigue 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No. 7, pp. 27-30 


TEXT: The object of the present investization was to study the 
effect of cyclic temperature variation on the mecnanical properties 
of work-hardened and annealed austenitie steel IKh18N9T ." containing 
0.1% C, 1.1% Mn, 20% Cr, 11% Ni, 0.97% Ti, 0.019% S, and 0.014% P. 
The experiments were carried out’ on test pieces 6 mm diameter which, 
after quenching from 1100°C, were subjected to cyclic temperature 
changes, both in the as-quenched (annealed) condition and after a 
preliminary plastic deformation (in tension) of 5 and 20%. The 
duration of each cycle was 9 min, 7 min being allowed for the 
specimen to reach the upper temperature limit (600, 720, or 800°C) 
and 2 min to cool down to room temperature by quenching in water, 
After a number (up to 700) of such cyclic temperature variations, 
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The Effect of Work-Hardening on the Tendency to Failure due to 
Thermal Fatigue 


the true tensile strength Sy, U.T.S. (oy), and the reduction of area, 
», of the specimens were determined, Ho check whether the observed 
changes in the mechanical properties of the investigated material 
were not produced by heating the material to high temperature alone, 
several specimens were held at 720°C for periods equal to those 
during which the corresponding specimens, subjected to cyclic 
temperature variation, stayed at this temperature, after which their 
mechanical properties were also determined, Finally, the effect of 
the cyclic temperature variation on the notch sensitivity of the 
investigated steel was studied on specimens in which holes 1,5 mm 
diameter had been drilled prior to th: experiments, Several 
conclusions were reached, (1) Cyclic temperature variation lowers 
the strength and ductility of both annealed and work-hardened 
austenitic steel to the extent which depends on the upper temperature 
limit of the heating/cooling cycles and the number of cycles. (2) The 
observed reduction in strength and ductility is due to the action of 
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gtresses set up in the material during cyclic heating and cooling. 
Prolonged heating at temperatures employed in the course of the 
present investigation, has no harmful effect on the properties of 
the steel studied, (4) Preliminary plastic deformation has no 
significant effect on the sensitivity of steel 1Kh18N9T to cyclic 
temperature variation when the number of the heating/cooling cycles 
is relatively small, However, when a certain critical number of 
cycles, which depends on the upper temperature limit, is exceeded 
strength and ductility of work-hardened steel decrease more rapidly 
than those of the annealed material. (4) ‘The harmful effect of 
preliminary plastic deformation is apparently not removed by the 
processes of recovery and recrystallization which must take place 
when the specimens are heated, (5) The presence of stress risers 
in the specimens of steel 1Kh18N9T, subjected to cyclic temperature 
variation between 800 and 20°C, results in a sharp decrease in their 


Card 3/4 ‘A 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0 


<7” cee RT een Me EEE masse 


81821 
5/129/60/000/07/006/013 
E193/E235 


The Effect of Work~Hardening on the Tendency to Failure due to 
Thermal Fatigue 


strength, There are 5 figures and 7 references: 5 Soviet and 
2 English, 


iS ee? 


ASSOCIATION: Moskovskiy inzhenergo-fizicheskiy institut 
(The Moscow Institute of Physics and Technology} 


*(Annotation: Correctly Moscow Engineering -Physical Institute} 
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AUTHORS ; Fridman, YaoB., Doctor of Technical Sciences, Profes- 
= na : > = q 
Bor and Morozov, Ye.M., Candidate of Technical 
Sciences 
TITLE: The effect of anisotropy cf strength of materiais in 


tacir mechanical properties 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashing 
stroyeniye, no. 10, 1960. 69 - 93 


TEXT: If the anisotropy is sufficiently strong, failure can take 
place before the strength limit is reached. The author studies ths 
failures of a material, whose strength surface has the fcorm of an 
ellipeoid., in a plane stressed state. I: is found that failure ina 
plane perpendicular to limit stress o, takes plavs oni: when the 


b 
degree of anisotropy above V3 faiiure occurs not al max. normal 
stresses and the degree of anisctrepy cannot be determined by the 
limit stress o,. The apparent degree of anisctrcepy, Teund in expe / 
ye bay 
Gard 1/2 
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Similar features 
Stanz¢, There are 


are observed in cases of anisotropy 
7 figures and 6 Soviet. bloc references. 
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Institate of Physics and hig. neering} ae al 


SUBMITTED: June 20, i960 
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AUTHORS: Kiramerov, A, Ya., Fridman, Ya. B., Ivanov, S. 


ee ee, 
TITLE: Thermal Stresses in Reactor Structures 


PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 2, pp 101-111 (USSR) 


ABSTRACT: Introduction. Specific operating conditions of nuclear 
reactors stimulated many studies of thermal stresses and 
their causes, in particular, studies of: (a) intensive 
neutron and Y -radiations lowering ductility at low 


temperatures; (bv) internal sources of radiative heat- 
generation; (c) high heat flows (10° keal/m=+h) and heat- 
generation densities (107 kcal/m5-h) which cause large 
temperature gradients (approximately 100° C/imm); (d) 
applications of new, littie-known materials and combina- 
tions of materials with different thermal expansion 
coefficients; (e) thermal shocks in structures (like 
those following sudden shutdowns of reactors in case 
of damage); and (f) use of new complex structures 

Card 1/19 not having analogs in conventional engineering, nor 
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SOV /89-3-2-2,/30 


being tested during continuous operation. Estimate 
of the Magnitude of Thermal Stresses, The authors 
first review the known facts that in the case of very 
high thermal stresses the body or parts of it become 
ductile, causing thermoplastic stresses whicna depend 
also on the "prehistory" of the body. Ther tnermo- 
plastic stresses can be computed by known approxi- 
mate methods. In the elastic region stresses deter- 
mined at any moment by the temperature field, and the 
temperature fields themselves, can be obtained using 
known system of equations for thermal conductivity 
and theory of elasticity. For the case of bcedies 
with cylindrical symmetry, often encountered in 
reactors, there exist known equations valid in 

the case of no outside field, for the azimuthal, 
radial, and axial normal thermoelastic stresses 


of the first order To Ty and of .- 
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b 
i tog ve : 
0,723 ( 4 fiat | AT (r) dr — 


i-—v 


ae ( aAT (r) rdr) 
8 F 


0, = 9 +4o,. (5) 


; isson 
e E is Young's modulus (ke/em@ ); Vv is Po 
eee cient: oie DS - To, 18 the change in tempera~ 
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of the unstressed state; a, b are the inner and outer 
radii of the tubing; dad is the coefficient of thermal 
linear expansion. The authors discuss some special 
cases, and derive the known equation 


ae a cL 
04 (aAT —aAT). A 


where @ A T is the value of the mean free thermal 
stretching, and c can take the values of 0, 1, and e 
for the uniaxial, biaxial, and volume stresses res-~ 
pectively. This equation enables one to find the 
largest stress in a eylindrical bar, thick-walled 
tube, in a plate with fixed ends, and a symmetrical 
temperature distribution in some other cases when 
principal deformations in every point are equal to 
one another, or some of them are equal to zero (linear 
and plane stress states), and also if they are con- 
stant over any main surface. The authors note that 
Card 4/19 little was done to develop methods for evaluating 
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thermal stresses of the second order. Thermal stresses 
of the first order and temperature distributions may 
be’ represented as a sum of the particular solution of 
the homogeneous equation (without internal sources of 
heat and actual boundary conditions--index A T) and 
the solution of the heat transfer equation with 
internal heat sources and a zero boundary condition 
(index q). This 1s a consequence of the linearity 

of the heat transfer equation. Each of these solu- 
tions can in turn be written as a product of three 
terms, expressing respectively the influence of the 
physical properties, density of heat generation, and 
the size (or A T,) and shape of the bodies. The 


authors obtained 


= _fek Af at" 
a=0,+osr= | ie x | TE | Ye, + 8 


r oak ATb 
+ (Se) [tour 
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by using Eq. (2) 


for the temperature difference across the cross sectior. 
of a more of less plastic body, in the presence of 
internal heat sources. _Here q is the density of heat 
generation rate (kcal/m3-h); 1/2 r, = 1/2 ee is the 


q 
quantity proportional to the mean distance of travel 
of heat in the body; V is the volume of the body 
(m>) ; dp = e is the heat flow (keal/m®-h) ; Q is the 
total heat transfer rate (kcal/h); F is the surface of 


the heat exchange; and VY is the form factor, equal to 
the ratio of stresses (or temperature drops) on the 
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body of a given shape to those in a cylinder (all 
other conditions being equal). If we neglect) neutron 
energy absorption, we have to take into account only 
the average absorption of Y -rays, which is propor- 
tional to the specific gravity for elements in the 
middle of the Atomic Table. We do this by modifying 
the first factor (expressing the influence of physical 
factors) in Eq. B into 


ab oY 
i—~v i° 


Introducing finally the ratio o / Tp, the term 
accounting for physical properties becomes 
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adjusted for the possibility that the body becomes 
plastic. It is difficult to avoid the transition to 
the domain of irreversible deformation when working 


with materials of high q and low d\ and Op: Uranium 


and stainless steel in this respect are poor. In spite 
of their low Oo, and Om value, thorium, graphite, 


and, in a smaller degree, zirconium and aluminum are 

less liable to produce permanent deformations. (Abstrac-~ 
' 

ter's Note: res 7 Ductile) and om were never defined 


in this article.) The authors point out that even with- 
out touching the problems of cost, radiation stability, 
and corrosion Stability of materials, their comparison 
concerning the thermal stress Stability represents an 
extremely complex and conditional problem. Approprtate 
complex coefficients should contain reliability coeffri- 
cients which are still vague for many ductile materials 
Subjected to thermal fatigues. The influence of the 
Ty quantity is not well defined since its increase 
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sometimes turns out to be harmful (because of a slower 
relief from the thermal stresses of the plasic deforma- 
tion), but can also have useful influences, such as a 
reduction of accumulation of plastic deformations. 

In addition, many properties depend on the preparation 
and structure of the material. Comparison of heat- 
generating elements of various shapes. The authors 
require that for comparison purposes all the elements 
have the same volume per unit of the heat-emitting 
surface. They present an equation for maximum tempera- 
ture drops and macrotemperature elastic stresses of 
the firat kind for four basic cross sections of heat- 
producing elements (not taking into account heat pro- 


duction). The temperature drop hake along ts is 


denoted by AT, » and rhe maximum thermoelastic stresses 


in the cylinder °°. E is denoted by Ty, These 


l-y 2 


equations were obtained after solving the spaaeiene for 
stationary heat transfer (-) AT = 4), assuming 
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appropriate boundary conditions. The derivation of the 
most complicated third case ig presented in the Appendix. 
In case 1 concerning a tube or cylinder cooled from the 
outside 


A Ves aA Tove? (Oq)r-=v = 9 Vo). 


Case 2 represents represents a tube cooled from the 
inside, 


NTS oi AT VRE: (Otro = oF, 


In the case 3 the tube is cooled both from the inside 
and outside 


m A7' {—Q*({—In Qt) 
MP mag = AT 
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where 


and R is the radius (a < R <b) of the circle where 


Ge and p= a/b. In case 4 concerning a plate 


cooled from two sides 


nw 
2 


where 


and X distance from the center of 
C 


the plate (of thickness O to the point of maximum 


temperature (T( % ) = 7.,,). The significance of 


parameters b, ¥ Tq? Yigg and Yoar is shown in 
Card 11/19 Table 1, and in Figs. 1, 2, and 3. 
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Table 1. Influence of the shape of bodies on the 
temperature drop and temperature stress (Basic 
formulas). as 

Tube or co ass Tule coo lel Ture. -ceslad > “Fvew 
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Fig. 1. Dimensionless temperature drop Yatg = ATnax, 
Ato 


due to inner heat-generating sources as a function of 
the dimensionless inner tube radius p = a/b (for 
Card 14/19 cases 1 to 4) 
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Oo 
Fig. 2. Dimensionless thermal stresses Vasa = = 
(in presence of inner heat-generating sources) as 

ane y Bor of the dimensionless inner tube radius p = 
a/b 
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Data in Fig. 1 to 3 agree with calculations done ina 
more involved manner by Merexs (see reference in Abstract) 
for a particular case, Estimates of Dangers From Thermal 
Stresses. The authors state that in the case of a small 
number of repeated temperature variations or ductile 
materials due to relief from thermal tensions, the sta- 
tionary temperature field usually does not lead to dis- 
locations. One should worry in this case only about 
excessive deformations or damage to the materials during 
possible overheating. Repeated build-up of residual 
deformations and changes in structure are more dangerous 
than the nonstationary state itself. The authors also dis- 
cuss the role of creeps and formations of cracks on 
thermal stresses. Reduced stability to repeated heat- 
ing of coarse-grained materials is probably due to large 
dislocations on the grain boundaries. Residual deforma- 
tions seem to be useful since they are capable of relax- 
ing stresses, In particular, the smaller the thermal 
expansion, the faster the relaxation of thermal stresses. 
In the mechanical case the speed of relaxation is 

Card 17/19 proportional to the stored energy. Ways To Reduce the 
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Danger From Thermal Stresses. One way of reducing 
these dangers is to reduce thermal stresses by: 
(a) utilizing materials with a small value of the 

G@ E/) complex, and joining together materials with 
similar (q AT); (b) choosing shapes permitting 
maximum free expansion; (c) utilizing smooth shapes and 
homogerleous cooling conditions; and Ce) securing 
operating conditions which exclude Significant and 
repeated variations in temperature. The second way 
is to increase the Stability of materials by satisfy- 
ing two requirements contradictory in a sense: (2) aug- 
menting the ductile limit to the point where there is 
no piling-up of dangerous residual deformations; and 
(b) by improving ‘the plastic properties of the material, 
their homogeneity, and fineness of their grain struc- 
ture. The authors emphasize the importance of the 
use of smoothly machined surfaces. Conclusions. The 
methods of the theory of elasticity have two principal 
limitations: they (a) cannot give account about the 
microbehavior of the materials, and microstresses, 
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together with macrostresses, are an important factor 

in the starting phases of breakdowns; and (b) they do 
not take into account effects of the elastically duc- 
tile region. The authors emphasize the resulting need 
for approximate estimates. They also emphasize the 
need for further experiments which would determine 

the influence of the number, amplitude, and suddenness 
of temperature changes on plastic deformations. It 
would be advantageous to have a characteristic of the 
material describing its resistance to thermal stresses; 
e.g., the curve of residual deformation versus the 
number of thermal cycles up to the appearance of micro- 
cracks of preassigned size. There is 1 table; 3 figures; 
and 18 references, 12 Soviet, 1 Austrian, 1 French, and 
4 U.S. The U.S. references are: B. Langer, Trans. 
ASME, 77, Nr 5 (1958); K. Mercxs, Trans. ASME, 80, 

Nr 5 (1958); B. Gatewood, Thermai Stresses, U.S.A. 
(1957); R. Dane, AEC publication: Nuclear Reactors, 

Vol II (1957). 

May 9, 1959 Card 19/19 
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TITLE: Thermal Fatigue Tests Under Conditions of Pure Shearing Stresses 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 4, ppe 467-472 


TEXT: Giving several examples, the state of stress in workpieces subjected to 
cyclic temperature variations 4s discussed. It is pointed out that all states 
of stress and deformation (monoaxial, biaxial, triaxial) can occur under the 
influence of temperatures realized ‘under practical conditions. It would 
therefore be necessary to lay down the technical theory of strength, since the 
behavior of material in an arbitrary state of stress can, gccording to the 
well known criterion of strength, be determined from the test results of a 
simple state of stress. First experiments in this direction were made by 

V.N. Kuznetsov (Ref. 2) and L. Goffin (Ref. 3). Kuznetsov regarded the de~ 
formation energy as criterion of, strength. As the results obtained by the two 
investigators are in good agreement, it may be assumed that the deformaticn 
anergy can be regarded as criterion of strength. In the present publication, a 
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Passing a current through, while the coblant flows through the specimen via an 
electromagnetic EMK valve. An EPY~01Mpotentiometer is used to control the 
heating-cooling cycle. Tests were Carried out using special thin-walled tube 
specimens (Fig. 5) made of refractory alloys. Temperature cycles of 6309709 
and varioug mechanical deformation amplitudes were applied. From test resulta 
obtained, the fatigue curves were plotted in the semilogarithmic coordinates 
"deformation change ~ number of stress cycles up to destruction" (Fig. 7). A 
publication by SV, Serensen and P.I, Kotov is mentioned in the present paper. 
There are 8 figures and 4 references, 3 of which are Soviet, 
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TITLE: I Vsesoyuznyy s"yezd po teoreticheskoy i prikladnoy mekhanike 


(1st All-Union Conference on Theoretical and A plied 
Mechanics) s 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 5, pp. 647-646 


TEXT: The Conference mentioned in the title was held in Moscow from 
January 27 to.February 3, 1960 and was organized by the Natsional'nyy ws 


Komitet SSSR po teoreticheskoy i prikladnoy mekhanike (National Committee 
of the USSR for Theoretical and Applied Mechanics), the Otdelenive 
tekhnicheskikh nauk AN SSSR (Department of Technical Sciences of the 

AS cea the Institut mekhaniki AN SSSR (Institute of Mechanics of the 
AS USSR) and the Moskovskiy gosudarstvennyy universitet im. M. V. 
Lomonosova (Moscow State University imeni M. V. Lomonosov). The Congress 
was held in 3 sections: 18st section ~- general and applied mechanics under 
the chairmanship of M. V. Keldysh; 2nd section ~ mechanics of liquids 

and gases, chairman L. I. Sedov and 3rd section = mechanics of the solid, 
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chairman N. 1. Muskhelishvili. Beaides the delegates from the Soviet 
Republics, visitors from Czechoslovakia, Poland, Rumania, France, the USA 
etc. attended the Conference. About 100 lectures were delivered in the 

1st section, more than 230 in the 2nd section and more than 300 in the 

third section. A survey with short thematic explanations of the lectures 
read in the 3rd section is given. The following authors and titles are 
mentioned: A. A. I]'yushin "Problems of the Theory of the Plasticity at 
Complicated iseiaw on, N. Rabotnov (Novosibirsk) "The Creepage"; L. M. 4 
Kachanov (Leningrad) "On the Problem of the Breaking Time Under Creep oe 
Conditions"; B. F. Shorr (Moscow) "The Creepage of Irregularly Heated 
Bodies"; V. P. Rabinovich and Yu. N.. Rabotnov "Strength of the Turbine 

Disks Under Creep Con ons"; A. V. Burlakov (Khar'kov) gave results on 

the creepage’of turbine diaphragms; A. N. Grubin (Leningrad) "Stress 
Concentration at the Elongation of Flat Notched Samples Under Conditions 

of Greater Creep Deformations"; B. V. Zver'kov and Sh. N. Kats (Lenin- 

grad) reported on the Fracture and the Creepage of Tubes From Slightly 
Alloyed and Austenitic Steels; V. L. Agamirov, A. S. Vol'mir, V. Ye. 

Mineyey (Moscow) "Strength and Overcritical Deformation of Casings at 
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on Theoretical and Applied Mechanics) 

Dynamic Loads"; G. I. Barenblat (Moscow) “Theory of Equilibrium Cracks 
Which Develop at the Brittle Fracture" explained some hypotheses by 
Griffiths, Ya. I. Frenkel' and A. R. Rzhanitsyn (papers by P. A. Rebinder 
and S. A. Khristianovich are mentioned in this connection); M. Ya. 

Leonov and V. V. Panasyuk "On the Development of Finest Cracks"; G. V. 
Uzhik reported on the influence of the concentration of the stresses on 
the criteria of the strength and fracture; V. S. Ivanova compared some 
computation values of the fatigue limits; Ya. B. Fridman and 7. XK. 


Zilova "Regularities of the Kinetics of the Deformation and the Fracture 


on the Basis of a Study of the Dependence in Time of the Second 
Derivatives (Accelerations) of the Plastic Deformation¥4nd the Fracture"; 
calculation methods for metal working by pressing and hammering were 
explained in the contributions by L. G. Stepanskiy, Ye. P. Unksov, 

Vo Ge Osipov et als problems of the experimental method for the deter- 
mination of stresses and deformation were explained in the contributions 
by N. I. Prigorovskiy (Moscow); A. Ya. Areksandrov Novosibirsk) 
"Experimental Investigation of Flat Elastic-plasti¢ Problems"; L. G. 
Drapkin investigated the strassed and deformed phase of anisotropic, 
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multilayer metals; A. M. Gol'dberg and ¥. G. Korotkin (Leningrad) 
"Theoretical and Experimental Computation Methods of the Strength of 

Lock Constructions of the Stalingradskaya GES (Stalingrad Hydroelectric “a 
Power Station)" and Belan, Petku, Reutu (Bucharest, punania) reported 

on plastic materials which change their color at the yield point. 


Card 4/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


“pEPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0 


ak: FOE FEE NTE EE ete tere  Urreer : — oer wens 


8/052 FLOP OE COBFEO AIC * 
BGS) BEA 


ANE HCC S rrigman. Lae YoRorov, vy. I. 


TILLER: Tefvuenace eT . Ytalding ef the Leading Device an the 
Ppa cab at matter und Dectractiin cf Marerial: 


v é ° 7 
PERICEICALS Gay sdekaya lavberatoriya, 1960, Vol. zo, Ne. 6: FR, 980 964 


Tre preases of Bi extension cf sracks In seme materials was 
fea ah varvivg vialdirg of tha leading gevirze cn ceongidarat! 
wan Pree ie Te Ke GiiGvee A BPs ist Gewies (Pige. it: aH- 
ith aitesa stalie cending tests with s‘multaneous micress | 
the crack formations. Tne tests ore carried tut at 4 
i'ne davies of 60iG74 pa/ke and bie 00? ME / KG Neweasd 
nhed organise Pi ree! wWrii @3 of matali wilt ys 9 * 


Bt oo 94) (D 16) were sraminsd. The sests “3a BLT BG 


glass showsd that the effect of the yielding of tha icading devics on tn 
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AUTHOR: «-__Fridpans Yaa 2 


TITLE: Deviations From Similarity, Modeling and Scale Factor’ 
PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 9, 
pp. 1104 - 1106 


TEXT: The present paper belongs to a series of discussions published 
in this periodical. In his explanations, the author points out among 
other things that dimensionless and absolute characteristics should be 
applied for the evaluation of mechanical properties. Apart from the 
geometrical and mechanical similarities, other types of similarity must 
be considered, such as temperature, structural, kinetic similarities, 


ato. An elaboration of the conditions of kinetic similarity is of 
special importance. The author points out that very often a change of 
the scale factor takes place with secondary phenomena, which lead to _ 


basic differences in structure and properties between small and larger 
samples. In such cases, not only the deviations from similarity cause 
the scale effect, but also the differences in the material of the small 
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roups being heterogeneoug by nature: 1) the non- 
existence of a physical Bimilarity, and 2) the change of structure and 
Properties of the material in small and larger samples, whereby dif- 
ferent materials are compared 


with each other as to their properties, 
There are 5 Soviet references, 


a 


ASSOCIATION: Moskovskiy inzhenerno-fizicheskiy institut (Moscow 


Engineering and Physics Inatitute) 
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<__FRIDMAN, Ya.B,, prof., doktor tekhn.nauk; MOROZOV, Ye.M., kand.tekhn.nauk 


Effect of the anisotropy of the strength of materials on their 
mechanical properties, Izv. vys. ucheb. zav.; mashinostr. no. 10:89- 
93 '60, (MIRA 14:1) 


1. Moskovakiy inshenerno-fizicheskiy institut, 
, (Strength of materials) 
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AUTHORS : Fridman, Ya. B., Zilova, fT. K., Drozdovskiy, B. A., and 
Petrukhina, N. I. co 


TITLE: Evaluation of Mechanical Characteristics in Consideration of 
the Deformation and Destruction Kinetics 


PERIODICAL: Zavodskaya laboratoriya, 1960, Vol. 26, No. 11, 
pp. 1267 - 1283 


TEXT: The authors discuss the effect of the kinetics of deformation 
processes on the durability of the material. A pre-critical state (the 
process is delayed j3<0) and a trans-critical state (j>0) may be 
distinguished when determining the acceleration j of the deformation 
process. Also the critical point at which Jj changes its sign may be deter- 
mined, The consideration of the kinetics is especially important in 
establishing the modern working conditions for apparatus with a) high 
operation temperatures, b) high average stress applied for short time, 

c) nonperiodic stress due to distorted fields of stress in complex designs 
and irregular action of temperature, corrosion or radiation, and 
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energy and relaxation on the 


Y examples of material testing of 
X15H9H (Kh 15N9Yu) and X17H5™3 (Kh17N5Mz) steels and B95 V95) and B96 


well as of surface changes due to the 
B. A. Palkin, N. V. Ryazanov, Yu. A. 


mentioned. Reference is made to a paper by E. J, Braynin. There are 


14 figures, 5 tables, and 42 references: 37 Soviet, 1 US, 1 Austrian, 
2 British, 1 German, and 1 Japanese, 
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9 oNe 


Tension and torsion testing of studs at different flexibility 
of load-applying devices. Zav.lab. 27 no.7:877-883 ‘61. 
(MIRA 14:7) 


(Materials--Testing) 
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AUTHORS: Fridman. Ya. ‘B., Sobolev, NW. D., Borisov, S. V. Yegorov, 


~ I., Konoplenko, VY. P., Morozov, Yo. M. SRSDOTARON L.A. 
and Shorr, B. F. 


TITLE: Some problems of thermal strength in reactor construction 
PERIODICAL: Atomneya energiya, v. 10, no. 6, 1961, 606 ~ 619 


TEXT: The general idea of the failure of thermal strength includes two 
types.of fractures: the gradual (subcritical) fracture as a consequence 

of an extreme deformation or of a great number of cracks or of large-sized 
cracks; causes and manifestations of those fractures are discussed, and 
the loss of. elastic or plastic strength on the passage through the critic- xX 
al state. Either type of fracture may be brought about by four causes 

of stress: 1, mechanical.or thermal shock stresses; 2, brief static loads 
for some minutes or hours; 3, statio loads.for some months or years; 4, 
periodic loads. Fig. 1 presents examples in the variation of elastio and 
plastic conditions in a tube, and a fictitious elastic tension is shown 

to arise in the plastic zone (dashed line), while the forms of mechanical 
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and thermal stress are intercompared in Fig. 4. Creep arises in nonuni- 
formly heated structural elements, and cracks appear as a consequence of 
Plastic deformation, particularly with materials having a low plasticity 
at room temperature, For calculating the cree;.ng process the assumption 
is made on the basis of the creep theory that there is a functional 
relationship between the rate of creep Vas the instantaneous stressify , 


the temperature T, tha ha. and the plastic deformation P, namoly, 


-o- 
o ere, Pe 


v,aty vy alGy T)s P,~f,(@,,T). The thermal ae 
° ae, ae 


fatigue fracture has much in common with the mechanical one. It oan be 
therefore determined from the known mechanical properties of a material. 


Whereas, however, the thermal fracture appears already after 107-104 cycles, 


the mechanical one takes 10/-408 cycles to appear. . A characteristic feature 
of the thermal frecture is the local deformation in zones with a particularly 
large temperature difference also in homogeneous fields of stress. This is 
also related to the appearance of high microstresses (Table 3). For sudden 
thermal shocks the temperature jump giving rise to a brittle fracture may 
Card 2/9 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


CAPE RO 2c 2 Nene URS ARH CORDS ET OTS PB RR 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0 


TORU ROS pr REN POT REED Ee Ste 


23740 
$/089/61/010/006/005/011 
3136/3201 


Some problems of thermal strength ... 


be estimated by an equation. Of importance in the practice, however, is 
the creep character and the durability of the material under combined 
mechanical and nonsteady thermal loads. Experimental results are illu- 
strated in Fig. 9, where the curves of variation of length-versus-time 
(scale 400:1) are compared with the cyclic temperature curve II and the 
thermal and elastic deformation III. As Opposed to combined stress con- 
ditions, in which the strain-stress characteristic concerned is worsened 
with increased temperatures, stresses in case of a purely thermal stress 
are of a thermal origin and lead to bulging of structural elements in the 
hot zonea, without, however, causing their breakdown. The micromechanic- 
al properties were checked in two ways. The principle of the second is 
illustrated in Fig. 13, while the results of the former - for static. 


- e@longations and at 1400 - 1500°¢ in vacuum or in a controlled atmosphere, De 
are presented in Fig. 12. In Fig. 13, 1 denotes the Sample with a cross 
section of 2X1 or 3 x 1 mm, that is placed in a groove milled out from 

block 2. The pressure is yielded by stamp 3 made of tungsten briquettes | 

4. The resulting breakdown is indicated over contact 7. There are 13 
figures, 3 tables, and 39 references; 27 Soviet-bloc and 12 non-Soviet- 
bloc. The three most recent references to English-language publications 
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read as follows: Fracture, New York, Wiley and Sons, 1959; E. Sternbery, 
I. Chakravorty, Quart. Appl. Math., 17, no. 2, 205 (1959); E. Glenny et 
al. J. Inst. Metals, May (1959). 


SUBMITTED: September 19, 1960 
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Legend to Fig. 1: Distribution 
of axial stresses and enlargen nt 
of the plastic zone in a thick- 
walled tube with various temperature 
jumps: r - radius of an arbitrary 
point; a —- inner radius 


Card 4/9 


al 
ache i” 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


AE PROVED hisses REDESSE: Ei Soles eamtul eee: ahs cb si choke ob beep care 0 


ST Cerne eres oa 


a3t SRY AR AGD ee beeiad 


Ft! 


s/089/61/010/006/005/011 
Some problems of thermal strength ... B136/B201 


feet 
Tr = & 
6 T 
77 Sr (useub 
Tr? GE sanpeugen) 


<) Tepmuvecsas wacpyska 


& 
s 
~ 
> 
8 
g 
z 
FS 
3 
&S 
= 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000513720012-0" 


